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ragpcosaatatioa («aactiva« iaa9«yi>/ aad «asBal|« 38 aocoad grada 
cklldzaa f xoa tW kigli sodoooosoBic ccfeatai^ cf Bovaxly BUla, 
calif exaia, vaxa fxoaaatod altli Mjoct paisa aadax oaa cf thxaa 

- coaditioaa . Ikaftie-^oBJact jraxmis jriaaal-eljact voxaaa aaxal*labal| • 
Ilii paixfl vaxa BX«aaBt«4 fox old/aov xocofaitioa xaa^oaaa, aad it vac 
fo«ud tBat tko eliildxoa xosfo^did fe«tt«x to tiaaal-ofejftct ^kaa to 
ka«|lc-<^act aad aKxal-laBtl pxaaoatatioa. la a aocoad axpaxiaoat, * 
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fcapt^ic-eiiloct aodo of atody* ia oxdte to aMoaa xotxlaval fxoa tBa 
jiaactivo a^do. Old/aov x^cogaitioa toatiag aaa ceadactod fox ob jocts 
txmSmw^mi^tm vM-9t:^tikK pattaxa of toat aoda paxfoxaaaco 

aa«9oitod tkai aaeh of/tka iacoafxaaat toat cvaditioaa.pxodacod^ a 
daexoaaat ia paxfoxaaaco xolativ* to tka coafxacat taat ac'da; 

._loiHicax9^ xaliakla £4^faxoacaa batvaaa tka taat aodaa aoxa aot 

datoctad. fko pattota of paxfoxaaaco /aaggaata tkat viaoal iaagoxy ia 
a kbapitablo /loda fox tka atoxaga Sf ccacxato iafoxaatioa tkaa 
aitkax tka aaact|irfo ox vaxbal, vkila tka aiailaxity cf paxfoxaaaca ia 
tko aocoad azpaxiaaat avggasta tkat aafcjacta aaza xaaaoaably 
afficiaat at accaaaiB9 iafoxaatioa atoxad aitkia tka caactiva acda* 
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• • • 

Research In children's menory suggests that both verbal and imagery 
Modes of representation can urideHle the efficient relational encoding of 
concrete stlBull (Pressley, 1977; Reese, 1977). Encoding within the dif- 
ferent modes can be affected by the mode of stimulus presentation, such-that 
tfMUrejtal presentation of object labels elicits primarily verbal representa- 
tional encoding, while the^ visual presentation of object pictures elicits 
primarily imagery representational encoding (cf., Kee, 1976h Research indi- 
cates that pictures result in higher levels of paired-associale performance 
than words (Rohwer, Kee & Guy, 1975), suggesting that the imagery mode of. 
represen^tion is superior to verbal for the encoding of concrete stimuli. 

;:Iir^ addition to the verbal and visual -Imagery mod^s of representation, a 
third enactive made has been suggested by Bruner (1967) whereby the child can 
cognitively represent objects by means of actions girformed upon them. Accord- 
ing to Bruner, the enactive mode is the first mode of representation availably 
to^tbe child. Subsequently, the imagery and verbal modes of representation 
emerge. Whild-each succeeding mode of representation is posited to supple- ■ 
ment rather than replace the preceeding mode, different modes can be expected 
to predominate at various stages of development. 

Research concerning encoding within the enactive mode has been minimal, 
but suggestive. For example, Irwin (1971) demonstrated that paired-associate 



.perforaance Is mhanccfd'^Mhen childi^ are allowed to huidle and look at to-be- 
r«M*ered (TBRj tcy objects relative to nerely looking at thai side-by-slde. 
Molff (e.g.. Wolff t Levin. 1972; Molff. Levin, ft Longobardl. 1972) has 
dewNistrated 1f|>rove*ent In pal red-associate .learning when children are given' 
an oppo^unity to act out an Interdiction with toy objects under an Interactive 
i»ag«ry instruction condition relative to a condition in which the children 
are only given the Instructional proapt. A llnitatlon In these studies and 
others (e.g. Corsinl. 1969) is that the effects of haptic manipulation of 
the objects has not been pure, thereby beclouding -the-ro^ of^enacttvrrepre-' 
sentation in children's nemog. For example, in the .study by Irwin subjects 
who handled the toy objects also saw the objects side-by-slde. In the studies 
by Wolff, subjects were given a^brief look at the TBR toy objects pHor to 
manipulating them behind a screen. ' 

• * 

E}(per1ment 1 

Experiment 1 waj^rformed to' p^pvide an estimate of encoding within the 
enactive mode and to provide a comparison between the three modes of represen- 
Ution posited by Bruner: enactive. imagery (ikonic) and VWwl. Encoding 
within the different modes was manipulated by 'vai^yirig the node of stijnulus 
presentation: haptic-object vs.. visual-object vs. aural-label. A paired- 
associate task utilizing a study-test recognition procedure was used. The 
study trial consists of presenting the TBR stimuli to the subjects .-while the 
test trial consl5tS4)f presenting both old items (i.e.. pairs presented on 
the study trial) aTong with new items (i.e.. repaired items) to subjects for 
an old/new recognition ^response. An imporUnt feature of this procedure is 
tl}at the stimulus presentation is identical af study and test, thereby facil- 
itating a relatively pure estimate of the Influence of presentation mode on 
tfit storage of to-be- renembered stimuli. 



, Subjects and Design. Thirty-six seeoi»d grade children' with a' nean age 
of 7.85 yen's (SO * 4.31. range 7*25 to BiSi) frat <9ie high siocloeconcNMc 
sUtus co«n1tJt 9<^veriy Hills. California participated *» the expeclment. 
The children were randomly assigned to one of the three pi^sentation cortdl- 
tJons: haptlc-object vs. vIsMl-object vs. aural-Uiel. * 

Haterla^s a nd Procedures. A tn«nty-pa1r list of comqh twobjects was 
asseabled for use on the stu4y trial. All toys Mere smII enough (between 
tm and four fnches) for the children to hold'QMfortably fn one hand, yet 
large enogj^ for then to Identify 1^ touch aldne. Pilot testing with the 
objects indicated that all were highly identifiable by sight, touch and * 
naae.with children as young as preschool (e.g., balloon, car, shovel). Iten 
labels were selected by pilot testing with preschool children, utilizing 
those labels nost comonly used by the children. For 'the test trial this 
list was altered so that half of the pal*^ were old (1,4. pairs were identi- 
cal with the stu4y trial), while half of the pairs were new' (i.e., repaired)*. 
Two different test lists were used in order to counterbalance old and new 
pairs such that old pairs in One list would be new (i.e.i repaired) items in 

the Other list. • 

• " - 

Aural -label presentation consisted of the experimenter naming the TBR 
toy objects for the child (e^g. balloon-shovel). Each patr was named three 
times for each child to correspond with the length of time the children 
would observe the items In the visual -object condition and handle the items 
in the haptic-object condttion. In the visual-object condition the subjects 
were shown the actual toy objects. The experimenter first presented one 
item immediately followed by the S€J6ond,.then held the items side-by-side 
for the duration of the interval. Finally, for" the hap?ic-obJect presentation 



subjects blindly bandied each of the. objects* In the pair. Objects were 
handed to thejLhJldlren 1h the saw order In which th^ were namd. again 
to corirespdnd with the aural -label and visual -object presenUtion conditions. 
A cardboard box vas lused In which two holes had been cut Oct through which • 
subjects could insert their haffiJsv-AcliJth cui^^^ the openings to., 

prevent* subjects fro« seeing the toys. The back of the box. was open allowing 
bxperiaenter to_j»lace the toys in subjects- hands. At no tine 4i(l the sub^ 
j^ptsjee^the objects. ' ^ ^'^^ 

Ejects we^ "tested individually in a quiet rooin. Each sijbject was * 
-seated, at a table across from the fenale experimenter! The subject was told 
.that Cs)he was going to play a KMory gane in i«hichjs)he would handle, see, • 
^or be told ft nanes of pairs of toy objects. Subjects were presented with 
the TBR toy- objects at a 10 second rate on the study trial. Pilot testing , 
had indicated that 10 seconds w4s sufficient tine for ^the subject to correctly 
identify two objects in the haptic-object mode. Approximately 60 seconds 
after the coa^etipn of this trial a single recognition test trial was admin- 
tstened. This test consisted of the presentation of old and liew pairs in^a 
random order for an old/neS* recognition response. The test mode was Identi- 
cal to the study mode and presentation of TBR objects was pure. Because the 
test tfial was subject paced, a record was kept of the amount of time each' 
subject i4quir*d to complete the test phase. • - * 

Results J 
The dependent variable selected for analysis was a corrected recognition 
^core (hits minus. false alarms) . A hit was defined in the scoring procedure 
as the subject saying "old" to an old pair, while a false alarm was defined 
as a subject saying "old" to a repaired item.^ Table 1 presents the*means 



r\ Insert Table 1 about* here 



for the experlaenUl ciwulltlons. An Malysis olF vaHaifce ws perfonaed and 
Indicated a significant aain effect for presfotfltion Mode, F (2. 33) * 6.41. 
p< .01. Pair-wise c(MpaHsons were nade by the ScKef f e' aethod and revealed 
that the visual -object condition wai' associated with a Ivlgber level of per- 
for«nce than bpth the haptic^object and aural-lafiel conditions (p<..05)y 
which did not dllffer fi^ each other (p> .65). This/outconSNsuggests that 
the^rhoatHaageiTMPepaseiitaUonal^p^ than ^jth the . I 

verbal and enactive/or the storage of concrete stiwli.. Since modal age | 
«^ the children in this study falls roughly within the range of Bruner's ^ 
ikonic stage, these findings are in concordance with his theof7. No long6rl 
relying on a pnEvloolnantly haptic node of internal repres^nte^ionj the. 
children appear to be utilizing a mre developmental iy advanced method of 
Intemat imagery that enables them to create an image without haptic manlpu- 
lation although .they are still not adept at utilizing .labels to represent 
object names. ^ 

It will be recalled that the amount of time, required by each subject 
to complete the self-paced test cycle was recorded. An analysis of the 
pattern of test time indicated a significant 'main -effect for conditions, 

/ 

F 33) « 42.85, p< .01. Scheffe coiiparlsons indicated tliat subjects 
required significantly less time to complete. the test cycle under aural- 
label presentetion (M = 167.42 sec.) than visual -object presentetion ( M = 
239.83 sec.), which in turn required less time than haptic-object presente- 
t1on-(M= 345.(^ sec). p< .05. This partem of test time performance, 
hoyever, may be an artifact of the manner 1n which test stimuli Vas pre- 
sented In: the different modes. That is, in the aural -jabeT mode experinenter 

read the labels to the subject which required considerably less 'time than 

• / ' ^ 
selecting the pairs of. items from 'their storage compartments ar\d presenting 



fdr viewing In the visual -ol^ject candition or presenting then to the 
subject for haptic Identification In the haptlc-object node. 

' ' ) - 

Experlfcent^. ' 
the second experlaent Mai conducted to assess rotrtewl fro« the enactlve 
In the study^ all of thi pa^cTpatlrtg subjects studied the TBR Itew 
under haptlc-object presentation. At test, the Mode of presenUtlon Mas 
■anlpulated: haptlc-object vs. visual-object vs. aural-label. If haptic- . 
object presentation at study elicits prt«air11y enactlve encoding of the TBR 
Ifens, the congruent test condltlbn (i.e. haptlc-object) should be associated 
Mith the highest level of perfbniance, Mhile each^f the Incongruent test 
conditions (4.e. «1th study) should produce a ^rfbmnce decrewnt (cf . 
Tulving arid ThOMson, 1971). \ 

, ^Itflhod ■ \ ^ 

Subjects and Design. Prellalnary testing IndlfcatJffd tha\ floor effects 
Mould have been observed In the Incongruent test coniltlons- lfVthe paired^ 
associate procedure Mere used. Thus, in the second Acperlnent «he task Mas 
changed so that subjects Mere required to reaeiAer on^ 1nd1v1dua\ objects 
as opposed to object pairs. Although It would have beln preferablk to keep 
the task consUnt, research Indicates that similar Rattbms 'of presentation 
■ode effects are t>^)1cally observed Mith pa1red-a|5C^1ate recogrttlon Wid 
Iten recognition tasks (cf.. Bird & Bennett, 1974; Kee, 1976). In addition, 
to avoid a celling effect in the congruent test cond1t1on\(1.e. haptic- 
object' at study and test)^saipl1ng Mas: conducted Mith kindergarten age 
children as opposed to the second grade children used In tWB first experi- 
ment. It Mas expected that the kindergarten age children (relative to the 

^ * * \ 

second grade children) Mould engage in less spontaneous recotfingijf the 



tt1«il4is item »t study (e.g. v4siiany inglng the Itea pVejented unjer- ^ 
haptlc-object presentation), thereby providing a relative!]^ pure assessaent 
.of retrieval je»««theenact1 ve aodel \ 

^ Subjects for the second expeVlMnt consisted of flfty^ur kindergarten 
grade children with a aean a^ of 5.97 years (SO - 3.96. ranie,5.33 to 6.56) 
draw fro« the saw Klewntary schools which provided subject$ for the first 
expeHaent. The children were randoaly assigned to one of the\ three test 
conditions (haptlc-object vs. visual-object Vs. jural-label). \ 

Materials and Procedu|^. The forty objects froa the flrs^^ expeHaent 
plus eight new ones were used. The eight new toys had been pretested with 
the original forty Iteas to Insure that they were readlTy Identifiable by 
sight and touch and to^taln aost frequently used labels.' The stii^y tHal 
consisted of the randoa presentation of thirty-two of the toys at secomf. 
rate, 120 seconds after the study tHal a single recognition Ust tibial was 
adainlstered. This consisted of the randoa preseijtatlon of sixteen old Iteas 
Intermixed with sixteen new Iteas for an old/new recognition response] A 
total of. three different study lists and six different test lists were used 
In order to co^iietely counterbalance bid and new Iteas. ' ( 

Study presentation consisted of experimenter handing subject an indi- 
vidual itea." The cardboard box used in ExpeHaent 1 was used. Subjects 
Inserted one hand through each of the holes and used both hands to handle the 
object. At no tiae did subjects see the toys. DuHng test trials subjects 
were handed a single Itea (haptlc-object). shown the Itea (visual -object), 
or verbally supplied a label, (^ural -label ). Testing was subject-paced. 

. Results and Discussion 
^. Slailar to ExpeHaent 1 a corrected recognition score (hits minus false 
alaras) was selected as the dependent variable for analysis. The means for 



the test conditions ire presented In Tible 2. As can be seen, the pattern 



Insert Table 2 about here 

of test.aode perfomnce Is consistent with the prediction that a decrement 
In perforaance would be associated with the incongruent test nodes relative 
•to the congruent test node (I.e. with study). An analysis of vaHance, 
however, filled to detect a reliable nain effect for test conditions, £ 
(2. 51) - 2.08, p> .05. 

. An analysis was also conducted on the aaount of tine required by sub- 
jects to complete the test cycle. A significant Min effect of conditions 
was observed, F (2, 51) 23^.79, p< .01. Scjieffe'coqwrtsons Indicated 
that It required nore tin to complete the test cycle under haptlc-object 
presentation (M * 382.22 sec.) than visual-object presentation (256.78 sec), 
which in turn required more than the aural -label presentation (M » 141.44 
sec.), p 4C .05. As previously discussed, this pattern 'of test tine nay 
sinply reflect the differential amount of time required to present the test 
stimuli In the three different modei on the test trial. 

General Discussion ' 
The%upeHOr performance associated with visual -object presentj»t1on 
relative to aural-label presentation In the f1r|f exper1ii)ent Is consistent 
with previous research findings (cf. Pres,ley, 1977).- The results from this 
experiment also indicate that visual -object presentation is superior to 
haptlc-object presenUtion and that haptic-Object presentation does not dif- 
fer from aural-label. This pattern of perfbnnance^ clearly Indicates that the 



/ 



visual inagery representati;6nal mode is more hospitable for the storage of 
concrete inforwtion than either the en'active or verbal-. ' 

The similarity of perfonnance in the different test conditions in Experi- 
ment 2 suggests that subjects are reasonably efficient at accessing infonnatioij 
stored wlthjn the enactivewdr. This finding suggests that at test subjects ^ 

eith?r recede en^ctive represenUtions available memory into the repres^n- 

1 • . /' 

tdtional mediimi of the incongruent test conditton to make a yes/no Recognition 
response or they recode the test stimuli presented |in the incongi^ent test' , 
condition into, an enactive representation to make a|yes/no recodnition re- 
sponse. An alternate interpretation of the pattern lof -test mo^^ performance 
is that at^ study, haptic-object presenUtion elicitell representational en- 
coding vrithin all three codes (i.e. enactive, imagerV, and/verbal), thereby 

^ • ' \ / \ ' ' • 

affording equivalent accessibility at test under the i|if«ferent test condi- 

tions. This seems unlikely, homevets given the substaiitial differiences 
T»i)served in the first 'e^cperiment between haptic-objec^yresentatioh and 
visual -object presentation. * ' ^ '/ 

The results pf the present study are consis^nt witMruner's notion 
that three different modes of representation ap6 avail abU in childhood. 
Bruner has also suggested that the different/modes can be ti^pected to pre- 
dominate at different stages of developmer^;. An assessment of potential 

developmental changes in the relative efficacy of storage and retrivaV in 

A ■ - /' 

the three different representational ifbdes is a problem worthy of future 

/ ; 

investigation. 



TabU 1 

a - 

ExperiiBent Ir Mean Corrected Recognition Score as 'a function of Presentation 
Condition 

Presentation Condition 
Haptic-Object Visual -Object * ^ural -Label 

' 2.75 6.08 - 2.91 



»ifr(33) = 6.61 . 



Table 2 • , 

Experiment 2: Mean Corrected Recognition* Scor^ as a function of Test 
Condition 

• » 

Test Conditions . " 

Haptic-Object ^ Visual-Object ' ' ^Aura\-Label 

. 12.61 ' li;44 ' . * 10..78 

MSE (51) =-7.45 ■ . ^' 
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